Complex formation between Mad1p, Bub1p and Bub3p is crucial for spindle checkpoint function.
The spindle checkpoint delays the metaphase to anaphase transition in response to defects in kinetochore-microtubule interactions in the mitotic apparatus (see [1] [2] [3] [4] for reviews). The Mad and Bub proteins were identified as key components of the spindle checkpoint through budding yeast genetics [5] [6] and are highly conserved [3]. Most of the spindle checkpoint proteins have been localised to kinetochores, yet almost nothing is known about the molecular events which take place there. Mad1p forms a tight complex with Mad2p [7], and has been shown to recruit Mad2p to kinetochores [8]. Similarly, Bub3p binds to Bub1p [9] and may target it to kinetochores [10]. Here, we show that budding yeast Mad1p has a regulated association with Bub1p and Bub3p during a normal cell cycle and that this complex is found at significantly higher levels once the spindle checkpoint is activated. We find that formation of this complex requires Mad2p and Mps1p but not Mad3p or Bub2p. In addition, we identify a conserved motif within Mad1p that is essential for Mad1p-Bub1p-Bub3p complex formation. Mutation of this motif abolishes checkpoint function, indicating that formation of the Mad1p-Bub1p-Bub3p complex is a crucial step in the spindle checkpoint mechanism.